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Abstract 
This research aimed to study cause of the 95 Grade 11 students’ misconceptions about light. The concept of light in this study 
includes the nature of light, light deflection and reflection, vision and light, and light dispersion. The research instruments consist 
of open-ended questionnaire of light, and the informal interview. The open-ended questionnaire raised the situations or 
phenomena that need to be explained through the concept about light. Data analysis was done by categorizing students’ ideas 
about light. Findings revealed that the majority of students held the concept about light related to light from the nature; for 
example, light from the sun and the moon. Students recognized the wave property of light as wave of the sea and mobile phone 
wave. They also recognized the light dispersion as expanding of the light beam rather than the refraction of compound light. 
Light deflection and reflection was recognized as light changing direction or travelling in curve. Regarding students’ ideas would 
suggest that their misconceptions related their experience, particularly wording and terms using in everyday life. Additionally, it 
would be mentioned that students lack of linking physics with the natural phenomena.  
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1. Introduction 
Student-centered instruction is a guideline of educational reform legislated in the Thailand’s National 
Education Act of B.E. 2542 (1999). The student-centered instruction provides various and appropriate learning 
experiences to students and allow teachers to interactively participate in real learning situations, to realize different 
individual potentials, and to encourage students to release and utilize their potentials. The key function of teachers is 
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to arrange their instruction enabling students to develop themselves. Teachers should know about extrinsic factors 
influencing learning ability of their students. Therefore, it is necessary for teachers generally to know how much 
knowledge and learning ability about subject matter content their students have so that they can adjust or improve 
their teaching or even enhance their curriculum emphasizing on the real student-centered instruction.     
Light is something that related to daily life of human beings. So, everybody knows something about it but 
where do they learn about light?  Some people had learnt about light by themselves i.e. observing, analyzing, 
reading, or asking. Some people might gain knowledge about light through infusion instruction from other subjects. 
Therefore, it is a major function of teachers to understand what their students’ concept of light is and how their 
students have that misconception. Then, the teachers can make a correction or improve their teaching. Kannika 
Jangmurnwai (1991) analyzed the misconceptions in Physics among grade 10th students and revealed that there are 5 
misconceptions in Physics found i.e. dispersion of light, eye and vision, superposition of wave, and reflection of 
wave. Among these misconceptions, students’ knowledge about light is the most significant misconception. 
Furthermore, some research in overseas about the concept of light was conducted e.g. Fetherstonhaugh et al. (1987) 
discovered that students also had misconception about light. In order to improve the existing instruction pattern, the 
researcher was conducted the research about the concept of light with 2 following objectives: to study what 
misconceptions about light students have and then what the root causes make the students have these 
misconceptions.   
 
2. Methodology 
  
In this study, the researcher conducted an experiment and collected qualitative data to investigate students’ 
concept of light and wave. Data collection was carried out by applying open-ended questions about light to grade 
11th students (class room 5/11 and 5/12) in Kanlayanawat school and extending informal interview to 6 of those 
students based on answers they responded to get accurate interpretation data. Each individual interview took 30 
minutes. Data recording had been implementing while the interview was going on. Collected data from the interview 
were used for qualitative analysis.   
 
2.1 Data Analysis 
 
In data analysis stage, the researcher read answers twice as the following details: (1) at the first round, the 
researcher read all students’ answers to oversee the students’ conceptions, (2) at the second time, the researcher 
arranged conceptions based on those answers without predetermined criteria and then analyzed each individual 
answer by reading and interpreting their meanings to group those answers in accordance with reasons the students 
explained.   
 
 
3. Results and Discussion 
 
This research is a qualitative study to investigate students’ misconceptions about the nature of light, 
diffraction of light and reflection of light, light and vision, and dispersion of light and then to examine factors 
contributing such misconceptions. This research revealed that 
 
3.1. Nature of Light  
 
Exploring students’ conceptions about the nature of light was implemented by using 2 questions: item 1 
asks students to develop a sentence containing the words “light” and “wave” as many as possible and item 2 asks 
students what the light is in their ideas among wave, particle or something else and lets them explain their own 
reasons. Students’ conceptions could be categorized into 5 groups as follows:   
 
3.1.1 Conceptions about light in terms of Physics 
Students’ conceptions about light and wave in Physics interpreted by the researcher can be concluded that 
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students addressed about light with scientific terms e.g. reflection, diffraction, interference but not expressed the 
right understanding or any misconceptions as shown in the following examples:  
 
“Wave can reflect, diffract, interfere”  (Wuttipong) 
“Light is a kind of wave, moves directly, and has interference” (Chaiyong)  
 
 
 
 
3.1.2 Conceptions about light in terms of academic aspect 
Based on the researcher interpretation, it was found that the second group students stated about light and 
wave in terms of usability, importance of light and potential danger of wave. Then, academic group was introduced. 
It is an independent subject and not under Physics. The subject discusses about light benefits such as photosynthesis 
mechanism in plants, direct benefits to plants as well as some dangers of wave such as effect of radio wave from 
mobile phones on human brain. The researcher interpreted that students knows that mobile phones must work by 
using such wave but they also realizes the danger possibly from the wave too. In this group, it was discovered that 
most students developed their sentences regarding photosynthesis in Biology as given below:   
 
 “Plants need light for photosynthesis mechanism.”  (Pathumrat)  
“Wave generated from mobile phones can damage human brain and may cause cancer.” (Pathumrat)   
 
3.1.3 Conceptions about light in daily life  
Students’ conceptions in this group are based on exploration and interpretation by the researcher. It was 
illustrated that the third group students stated about their self experiences, feelings and thoughts such as  “I see …”, 
“I like…”, “I don’t like…”, “I agree …”, “I went …”, “I ever be…”, “Today …”, “Yesterday …”. These are the 
statements they told about event they faced, so, this group of students was considered in “Self-Daily Life”. For 
example, “I saw a rainbow with 7 different color light beams”. This conception is referred to their experiences. The 
told and explained what they experienced about light.  There are some conceptions about wave e.g. “I like to play 
sea water when the wave surge to the beach.”, “many waves occur on the windy day”. The words “wave” the 
student mentioned are sea waves. There are some statements talking about the conceptions of light and wave based 
on using experiences, facts, what the students met in their daily life as given below:  
 
“I saw a rainbow with 7 different color light beams.” (Patcharin)  
“I like to play sea water very much when the wave surge to the beach.”   )Kwaundown   (  
 
3.1.4 Conceptions about light related to other people’s imagination 
The students’ conceptions of this group are very interesting because the conception questionnaires were 
distributed by Physics teachers. Even students were never told that the questions in the questionnaire are all about 
Physics but they could guess it. The researcher emphasized that students should give answers based on their own 
opinions. No right or no wrong or no score was rated. Therefore, concepts given by the students are not definitely 
associated to light in Physics. Obviously, interpreted results of this group of students demonstrate that they 
mentioned about other people such as friends, father, mother, teachers, actors, singers. They said about their 
imagination such as having dinner with Japanese actors or thinking about cartoons they had watched. For example, 
Ngokung is releasing powerful wave to Bechita. This conception came from the cartoon they had watched since 
young. The mentioned wave representing energy mass generated by the character named Ngokung and then shot out 
to the other is the wave in their conception linked to words light-wave as presented in some following students’ 
answers:     
“My friend loves dringking ‘Sang* Som’ on holiday.”  (Sirinat) (*sang means light in Thai) 
“Ngokung is releasing powerful light wave to Bechita”  (Tanawat ) 
“I had candle light dinner with Mike.”  (Lalita) 
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3.1.5 Conceptions about light in songs  
Students’ conceptions in this group are based on exploration and interpretation by the researcher. The 
researcher used original song lyrics or modified lyrics with words “light”- “wave”, for example, in original song, 
sentence “The night that plenty of stars presented in the sky, I imagine your face” which is not related to light or 
wave at all. Then, to have a word “light” in that sentence, students changed it to “The night that plenty of stars 
presented in the sky, the shining light looks like your face”.  Some lyrics already have the word “light” such as “The 
moon light is shining and illuminating our way”. Students wrote what reflects their thinking and interests as given 
below:  
“The night that plenty of stars presented in the sky, the shining light looks like your face.”   (Rachanon)    
“The sun light shines strongly, oh lan lan la, those birds sing a song, oh yeh”. (Suwathida)  
“The moon light is shining and illuminating our way.....”   (Sittichai)  
 
In conclusion, most students developed their sentences matched to category 4 and 3 and then 5 and 2, and 1 
respectively.  
 
4. Conclusion 
 
In the nature of light, mostly, students’ conceptions of light are concerning the moon light, the sun light and 
their conception of wave is sea wave. Therefore, to make them link their new knowledge about light in Physics to 
their existing knowledge, it is important to introduce the light students are familiar with such as the sun light, the 
moon light in their conceptions of light and then gradually connect to the shining moon with a question “does the 
moon light up by itself? (discuss it until conclusion comes up that the moon is a planet and not able to light up by 
itself. However, relying on the sun, the light reflection can make the moon shining). Moreover, teaching about light 
sources can be linked to star classification and light reflection as well as light travelling to the earth by asking 
students “how does the moon light travel to the earth?” and “what are the moon light passing by” to teach about the 
wave travelling without medium and the wave properties of light.   
 
5. Suggestions   
 
 5.1. Vocabulary in Physics should be synchronously taught with daily life vocabulary.    
 5.2. Teachers should encourage students to think and link relevant knowledge by themselves. Teachers are 
the ones who motivate students to practice the comparison between theory and real phenomena in life.    
 5.3. Rather than exploration of students’ conceptions, findings should be used to improve existing instruction 
pattern to suite for students. This will benefit learning development further responsive and consistent to thinking 
process of learners.  
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